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Auxin and water are two important factors for the growth of plant cells, 
particularly for the cell expansion. In the natural environment, plants frequently sense 
and respond to the changes in level of auxin and water status accompanying 
developmental and environmental changes. The production of reactive oxygen species 
(ROS) and the increase in intracellular calcium concentration ([Ca2+]) reportedly play 
important roles for the plant cell responses to various stimuli. Interestingly, ROS 
production and calcium signaling are often coupled in various signaling pathways, in 
which ROS generation and Ca2+ signals are stimulated by each other, thus showing 
alternatively repeated phases of early and late signaling. A number of reports have 
suggested that the level of both ROS and intracellular [Ca2+] can be rapidly altered upon 
the effects of auxin and hypoosmotic shock (Hypo-OS). Therefore, in the present study, 
the coordination between ROS and Ca2+ signaling under cell-expanding conditions in 
plant cells were investigated; specifically, a study on the cell responses to exogenous 
auxin (indole-3-acetic acid, IAA) was conducted in transgenic rice cells harboring 
protein-based Ca2+ indicator (aequorin) in cytosol, whereas, a study on the cell responses 
to Hypo-OS was conducted in two transgenic tobacco (BY-2) cells expressing the 
aequorin gene in either cytosol or nucleus.  
New findings: 
1. Indole-3-acetic acid (IAA), is as a natural auxin involved in regulat ion of a 
variety of growth and developmental processes, reportedly induces the 
generation of ROS and the increase in cytosolic Ca2+ concentration ([Ca2+]C). 
In this study, upon the application of exogenous IAA, two members of ROS, 
namely, superoxide (O2
•─) and hydrogen peroxide (H2O2), were monitored by 
using Cypridina luciferin analog (CLA) and luminol, respectively; native 
coelenterazine was used to reconstitute aequorin in the cytosol of rice cells to 
monitor [Ca2+]C. The results showed that applicat ion of IAA to the cells 
induced a rapid and transient generation of O 2
•─ and H2O2, which was followed 
by a transient increase in [Ca2+]C. The IAA-induced [Ca
2+]C elevat ion was 
inhibited by Ca2+ channel blockers (Gd3+ and La3+) and a Ca2+ chelator 
(BAPTA). Especially, ROS scavengers effectively blocked the action of IAA 
on [Ca2+]C elevat ion. Thus, the link between ROS and [Ca
2+]C under the actions 
of IAA was elucidated, of which the IAA-induced ROS possibly contributed to 
the increase in [Ca2+]C in rice cells.   
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2. Water is important for plants since the influx of water into cytosol particularly 
contributes to the cell division and expansion in plant cells. However, 
exceeding water possibly causes the Hypo-OS stress in plants, leading to the 
high turgor pressure and membrane tension in plant cells. In another aspect, 
Hypo-OS is recently considered as a model stimulus for studying the 
mechanical stretching of plasma membrane in plant cells. Indeed, plants have 
to cope with a variety of mechanical stimuli throughout  plant development, 
such as wind, touch, animal treading, and osmotic pressure, thus, a study of the 
Hypo-OS responses in plants may also provide key knowledge required for 
understanding plant adaptive strategies against environmental mechanical 
stresses. Early reports had been elucidated that Hypo-OS can induce the 
changes in Ca2+ concentrations in both cytosolic ([Ca2+]C) and nucleic 
([Ca2+]N) phases. However, the use of native coelenterazine for reconstituting 
native aequorin in nucleus for monitoring of [Ca2+]N showed to be unstable 
which suggested the likely inappropriate probe. In this study, I focused to 
invest igate the use of F-coelenterazine, a synthetic analog of native 
coelenterazine emitting brighter luminescence, to reconstitute F-aequorin in 
nucleus for monitoring of [Ca2+]N in tobacco cells.  
First of all, I compared the uses of F- and native aequorins for measurement of 
Hypo-OS-induced increases in [Ca2+]C and [Ca
2+]N in two lines of tobacco (BY-2) 
exclusively expressing aequorin in either cytosol or nuclei. The results showed 
that [Ca2+]N monitored with F-aequorin was highly stable and maintained at high 
levels for long periods, suggesting that  F-aequorin possibly used as the Ca2+ 
indicator in nucleus. However, F-aequorin was not appropriate for monitoring of 
[Ca2+]C due to the continuous decrease of F-aequorin’s CL leading to the 
alteration of [Ca2+]C result. In contrast, the results of native coelenterazine 
conferred the stable responsiveness in [Ca2+]C, but not in [Ca
2+]N. Our finding 
strongly suggested the use of F-aequorin for specific monitoring of [Ca2+]N in 
tobacco cells, that is possibly applicable in other models, widely covering plant, 
animal and fungal kingdoms. 
Based on the appropriate combination of aequorin-localizations and 
coelenterazines, I have characterized the behaviors of the increases in [Ca2+]C and 
[Ca2+]N induced by Hypo-OS, that both [Ca
2+]C and [Ca
2+]N increases were shown 
to be biphasic, consisting the first (1st) minor peaks within initial 30 s and 
followed by the second (2nd) major peak. The aging of cultured cells can vary the 
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Hypo-OS responses in the elevation of [Ca2+]C and [Ca
2+]N. The movement of 
Ca2+ from extracellular space into intracellular space in response to Hypo-OS was 
effectively blocked by using Ca2+ inhibitors and Ca2+ chelator. The elevations of 
both [Ca2+]C and [Ca
2+]N were sensitively modulated by the inhibitors of 
calmodulin and protein kinases, supporting the view that calmodulin suppresses 
the 1st peaks and protein kinases enhance the 2nd peaks in both [Ca2+]C and 
[Ca2+]N. In addition, DMSO, is a well-known solvent to dissolve the poor soluble 
molecules, including inhibitors using in the present study, was evaluated its side 
effect on the changes in Hypo-OS-triggered [Ca2+]C and [Ca
2+]N. I observed that 
DMSO enhanced the hypo-osmotically induced increases in both [Ca2+]C and 
[Ca2+]N, especially, largely enhanced the 1
st peaks. Taken together, our data 
suggested that the 1st and 2nd events depend on the internal and extracellular Ca2+ 
sources, respectively. 
Lastly, I focused on the link among Hypo-OS impacts, generation of ROS, and 
calcium signaling events. The results showed that Hypo-OS can induce the 
production of ROS, reflecting in the production of O2
•─ . The effects of several 
ROS inhibitors on the changes in [Ca2+]C and [Ca
2+]N were investigated to assess 
the coordination between ROS and Ca2+ signaling. The results showed that 
DABCO, a scavenger of singlet oxygen (1O2), can inhibit the 2
nd peak but 
enhance the 1st peak in both [Ca2+]C and [Ca
2+]N. Meanwhile, Tiron, a O2
•─ 
scavenger, showed no effect on the changes in [Ca2+]C and [Ca
2+]N upon 
Hypo-OS. Thus, it suggested that the production of ROS is required for the cell 
responses to Hypo-OS, in which 1O2 plays the role for regulation of the Ca
2+ 
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Air quality and air pollution control are tasks of international concern as, for one, air 
pollutants do not refrain from crossing borders and, for another, industrial plants and 
motor vehicles which emit air pollutants are in widespread use today. Owing to their 
rapidly increasing numbers and very limited use of emission control technologies, motor 
vehicles are emerging as the largest source of urban air pollution in the developing world.  
Polluted air causes annoyances and can, when it occurs in high concentrations in these 
cities, constitute a serious health hazard.  
Comparing the statistical data of 2015 with that of 2000, the total population of 
Ulaanbaatar city increased 1.8 times, the length of roads increased 1.6 times and number 
of vehicles increased 7.8 times. Most of these vehicles are second hand, about 72% of all 
vehicles passed more than 10 years. Sulfur content of supplied fuel in Ulaanbaatar city is 
approximately 200 ppm for gasoline and 1200 ppm for diesel. On the other hand, in 
Japan, Europe, and U.S.A, low sulfur fuel supply such as 50 ppm (Euro 4) or 10 ppm 
(Euro 5) is indispensable to ensure function of emission reduction system. Particulate 
matter (PM10, PM2.5), sulfur dioxides (SO2) and nitrogen dioxides (NO2) concentrations 
on the roadsides of Ulaanbaatar are 2 to 2.5 times higher than the Mongolian National 
Air quality standard, 2-6.3 times higher than the World health organization Air quality 
guideline. 
It becomes necessary to make use of all the scientific tools available for the 
management of the atmospheric environment. 
Emission inventories are now regarded as indispensable tools for a wide range of 
environmental measures such as management of chemicals as well as the prevention of 
air pollution. The quantitative emissions estimates provided by an inventory promote a 
better understanding of the actual emissions and help to raise the awareness of both 
policy makers and general public. Estimated future emissions provide important 
information for setting emissions targets. An accurate and comprehensive emission 
inventory helps governments to make quantitative assessments of the source 
contributions to air quality, adopt effective strategies with regard to air pollution, 
develop and implement effective policies that reduce emissions and enables them to plan 
cost-effective strategies. 
The emission inventory in main roads was prepared, the vehicle emission prediction 
dynamic model was developed and the effectiveness of some countermeasures as 
applying the new gas exhaust standard and using fuel additives was assessed. Then, to 
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compare the results obtained in real situations (current situation) with those in the 
scenario in which fuel additive was used and the Euro 4, Euro 5 vehicle emission 
standard was applied. 
For the main roads, the annual emission of NOx was 6905.7 ton and PM was 301.7 ton. 
In consideration to vehicle type, the truck and bus accounted 49% and 34% of NOx 
emission, 30% and 15 % of PM emissions respectively. The passenger cars accounted 
17% and 55% of NOx and PM emissions. In consideration to vehicle age, vehicles with 
over 10 years accounted 96% and 82% of NOx and PM, with 4-9 years accounted 3% 
and 17%. 
The vehicle emission prediction model was developed from 2015 to 2040, using 
system dynamics which is a methodology for studying and managing complex systems 
that change over time. The HDVs and vehicles in service for more than 10 years 
accounted for a significant proportion of the total pollution. In comparing 2015 with 
2040, the total vehicle population was increased by 3.9 times, the total vehicle emission 
level was increased by 4.3 times. The real situation and two kinds of scenario were 
compared: scenario 1, the Euro 4 standard for all vehicles was applied from 2015, and 
the Euro 5 standard for all vehicles from 2020. Scenario 2, which is same as scenario 1 
but all vehicles except over 10 years. The result of scenario 1, by converting to the Euro 
standard, the emission level in the real situation shows that NOx was 1/3, PM was 
1/7-1/37, and CO was 1/3-1/5. As a result for the scenario 2, the emission level in the 
real situation was reduced NOx by 0.8%-22%, PM by 10%-38%, and CO by 4%-27% 
respectively from 2015 to 2040. 
The vehicle fuel additive (Lubricon A-112M) was tested to improve fuel quality. 
Results were shown that for the vehicle with a gasoline engine, when using the fuel 
additive, the emission level of NOx was decreased by an average of 1.69 to 1.87 times 
(26%–37%). For the vehicle with a diesel engine, when using the fuel additive, the 
emission level of NOx was decreased by an average of 1.04 to 1.51 times (4%–30%). 
The purpose of this study was to assess the effectiveness of using fuel additives and 
applying the new gas exhaust standard in Mongolia. In this scenario, the Lubricon 
A-112M fuel additive was used in 30% of all vehicles from 2016, and the Euro 4 
standard was used for all vehicles except those over 10 years old, from 2020. The 
emission level of NOx and PM was reduced by 8% and 13% when using fuel additive 
from 2016 to 2020, and approximately 6%–22% and 16% –30% when applying the Euro 
4 standard respectively from 2020 to 2040. 
For the scenarios of the first year, the vehicle emission of NOx and PM was reduced 
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by 4% and 16% approximately when Euro standard applied all vehicles except over 10 
years old. Furthermore, vehicle emissions decreased significantly year by year during the 
scenarios because the vehicle population of 0-9 years old was increased. Therefore it is 
not good effective to apply new emission standard without decreasing vehicle population 












本論文は、全 6 章で構成される。第 1 章では、本論文の背景及び目的、既往研
究のレビューについて述べている。第 2 章では、本論文の目的と手法を説明して
いる。第 3 章では、車種別台数、走行距離、排出係数から市内主要道路の PM, NOx
の排出量を推計している。第 4 章では、システムダイナミクスを用いて、2015～
2040 年の自動車排ガス(PM, NOx, HC, CO, CO2)の将来予測モデルを構築してい
る。これを用いて、趨勢ケースの他、すべての車両に排ガス基準「Euro 4」が 2015
年から適用され、2020 年からすべての車両に「Euro 5」が適用されるケース（シ
ナリオ 1）、車齢 10 年以上を除いてこれらの基準を適用するケース（シナリオ 2）
の効果推計を行い、趨勢ケースからの変化を抽出している。第 5 章では、車両燃
料添加剤の効果を試験すするために車載型の測定器を用いて測定している。その
結果、ガソリンエンジンの場合で NOx の排出レベルが 26～37％減少すること、
ディーゼルエンジンの場合で 4～30％減少することなどが示されている。また、
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University campus is an area that has a variety of functions supporting student 
activities. Campus sidewalk is a space that connects students activity between one 
function with other functions. The existence of sidewalk is important in accommodating 
student activities on the campus environment. However, between the regulation and 
conditions of the campus sidewalk is a gap. Thus, the evaluation of the sidewalk of the 
campus becomes a priority to improve its quality. 
This study aims to find the evaluation model of campus sidewalks which is suitable 
with student characteristic at public university in Lampung, to know the characteristics 
correlations between profile and student activities of public university, to understand the 
importance factor of students towards the campus sidewalk, to assess the level of student 
satisfaction and the factors that influence on the campus pedestrian ways.  
The selected study cases are in the three largest public campuses in Lampung Province, 
namely the University of Lampung (hereinafter referred to UNILA), State Islamic 
University of Raden Intan Lampung (hereinafter referred to UINRIL), and State 
Polytechnic of Lampung (hereinafter referred to POLINELA). The combined method is 
used sequentially ie qualitative and quantitative. Thus, the method of collecting and 
analyzing the data is adjusted in the order. 
This study found an evaluation model introduced by five dimensions: quality, design, 
safety, sensory, and amenities. The study also found that the profile of transportation 
mode is a profile affecting student activity. In the case of public campus, the variable 
safe from the accident is the dominant variable that is the most widely perceived 
differently by the student activity. This study found six variables that are felt not 
satisfied significantly are periodic of maintenance variables, completeness of supporting 
tools for disability, the width of the path, safe from a traffic accident, adequacy of light 
at night, availability of zebra crossing. However, the variables that have an effect on 
overall satisfaction are the type of material variables on the pedestrian path, the 
continuity of the path without significant elevation differences, the safe from a traffic 








第 1 章では、研究の背景、目的および論文の構成が述べられている。  
第 2 章では、歩行者道評価をはじめ、大学キャンパス内の歩行者道に関連する
既往研究を列記し、本論文の位置づけが示されている。 
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In recent years, social media has developed rapidly. This progress is underpinned by 
the providers’ sites offering the latest innovations in order to attract users. In addition to 
being a communication channel, social media can also provide a user’s location 
coordinates through the check-in feature. With this feature, individuals can indicate their 
surroundings by sharing particulars about their location. In this case, the location sharing 
displays a map that reveals the time and place at which an individual’s status was posted; 
thus, individuals’ activities in the virtual world reflect that what is happening in the real 
world. Therefore, Location check-in reveals the existence of individual hidden activities 
that show human movement. Furthermore, the check-in feature generates 
unprecedentedly rich information about urban space. As an effect, location-based social 
media provides new knowledge that reinforces previous theories about human 
movement. 
In this dissertation, the author analyses 211,922 check-ins on Twitter in Makassar 
City. Specifically, this study discusses whether human movement sourced from 
location-based social media can be used as a data source for urban planning. In previous 
research, the dataset was utilized to analyse people’s movement by comparing the 
population on Twitter with the real urban population. The analysis uses three data 
sources: Twitter data, the population census, and questionnaire data. Secondly, a 
mapping approach was used to study the dynamic urban land-use pattern by combining 
check-in features and individual text-posting activities. Thirdly, using a grid based on an 
aggregation method to analyse the city center’s location and delineate the boundaries of 
the city. Forth, quantified the mobility of urban inhabitants by examining individuals’ 
movement patterns and calculated how far people travel in the city. Lastly, analysed the 
activity of social media users in the public spaces and public facilities by identifying the 
type of places that become a priority for people visit.  
This study concludes that there is a correlation between the urban population and the 
Twitter population in identifying the existence of people in a region. The author also 
observes that the check-in distribution in an area offers an excellent opportunity to 
define the land-use function. Due to social media data being dynamic, in certain 
conditions space will change its function. This situation depends on the time, the day and 
the users’ text-posted status. In this regard, the findings provide input for stakeholders in 
creating an up-to-date urban land-use pattern. Finally, the author concludes that, as a 
data source, location-based social media has great potential for helping understand the 
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In the thesis, we conducted an actual survey to understand the situation of heat 
utilization of the air channel and used numerical simulations to examine the effective 
method of heat utilization of the air channel. To reduce the heating load, during the 
heating period, the heat from the air channel of the sunspace, Trombe wall, and DSF is 
sent to the central air conditioning room, from where it is then distributed and stored 
throughout the building by way of air circulation. Further, during the cooling period, the 
cooling load can be reduced by opening the windows on the outside of the sunspace and 
using the roof and wing walls to provide shade from the sun. The experimental work 
introduced here mainly focuses on the analysis of the performance of the sunspace, when 
the air is sent to the central air conditioning room from the air channel of the sunspace. 
The sunspace is located on the south side of the house with a central air conditioning and 
air circulation system. The house in Miyazaki, Japan. We ran numerical simulations 
using THERB for HAM software to investigate effective methods of using the heat from 
inside the air channel (sunspace, DSF and Trombe wall), as well as possible structural 
improvements. We also conducted the energy performance comparison between a 
sunspace, double skin facade and Trombe wall. 
In the chapter 1, background, previous research, objectives, purposes, and 
configuration of the thesis are described. 
In the chapter 2, an overview of the demonstration house and simulation conditions . 
In the chapter 3, we conducted an actual survey to understand the situation of heat 
utilization of the sunspace and used numerical simulations to examine the effective 
method of heat utilization of the sunspace. 
In the chapter 4, we conducted an actual survey of the thermal environment for 
demonstration houses in Miyazaki city and analyzed the thermal environment of each 
room. 
In the chapter 5, the main purposes of this chapter are to identify heat collection 
effects and heating load reduction effects of a sunspace structure based on numerical 
simulation by examining efficient heat utilization methods within a sunspace and floor 
plans in winter. 
In the chapter 6, numerical studies on the energy performance of the sunspace, DSF 
(double skin facade) and Trombe wall were carried out.  
In the chapter 7, we clarified the thermal environment of each room during heat 
utilization of the sunspace, double skin facade and Trombe wall and examined whether it 
is possible to maintain thermal environment suitable for daily behavior.  

















 第 1 章では、研究の背景、既存研究、研究の位置付け、目的及び本論文の構成
が示されている。 
 第 2 章では、モデル住宅の概要、導入された熱循環システム及びシミュレーシ
ョンの設定条件が示されている。  




 第 4 章では、サンスペースの熱利用が居室各部屋の温度に及ぼす影響を解析し、
最寒期の晴天時では、ただ単に風量を増やすだけではサンスペースの熱を十分使
い切れないことを明らかにしている。 
 第 5 章では、サンスペースを南面 1 階にも設置した場合の熱負荷削減効果及び
ドア開放と空調室への熱搬送の場合の負荷削減効果を比較し解析している。 





 第 7 章では、サンスペースとダブルスキンファサード及びトロンブウォールの
違いが、集熱空間及び各居室の温度に及ぼす影響を解析し、熱の有効利用の状況
を詳細に比較している。 
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Increasing share of variable renewable generation poses challenges to public grid. 
Modelling and optimization of sustainable power system and energy network are 
becoming complex engineering. Similar to integration and dispatch of renewable energy, 
demand side resources need to be planned considering characteristics of district energy 
supply scenario.  
Chapter 1 presents the worldwide situations of renewable technology development, then 
provides the opportunities and challenges for power supply system with increasing 
variable renewable integration, states the importance of coordinate demand side 
management.  
Chapter 2 introduces the concept and approach for load leveling. Then previous 
research about impacts of renewable energy integration and role of storage system are 
investigated. Finally, the assessing approaches are illustrated, including residual load 
duration curve, screen curve method and evaluation for demand side management from 
bottom up approach.  
Chapter 3 investigates the feasibility of Virtual Power Plant (VPP) based on scenario of 
Chongming Island. VPP focuses on expansion of renewable energy and upgrade of 
efficient appliances, results verify the effectiveness of the VPP concept under designed 
energy market.  
Chapter 4, investigates the techno-economic viability of high variable renewable 
integration. PV curtailment has occurred when PV integration reaches grid flexibility 
limitation. PV-PHS (Pump hydro storage) dispatch scenarios are carried out with 
constraints, PHS effectively recovers the suppression and decreases the PV power 
levelized cost. Introduction PV-PHS shifts merit order curve to right, decreasing power 
generating cost.  
Chapter 5 investigates the cost saving and environmental benefits of optimal designed 
decentralized energy systems. Scheduled distributed energy resources could be 
optimized to level grid load, and reduce the output from peak-meeting plant. Subsidies 
or further cost drop is essential for wide preference of specific efficient energy 
technologies. 
Chapter 6, the performance of dynamic price based demand response is investigated 
based on the social demonstration project experiment. Reasonable subsidy or relevant 
incentive policy to grid-supporting power technologies is proposed. 











第 3 章では、VPP(Virtual Power Plant)の導入可能性を検討し、実在の地域に
おける VPP コンセプトの有効性を検証した。 
第 4 章では、燃料エネルギーと可変性の高い再生可能なエネルギーの統合にお
ける技術経済的実行可能性について検討した。PV(Photovoltaics)の統合がグリッ
ドの柔軟性の限界に達すると、PV 出力の抑制が発生した。PV-PHS(Pump hydro 
storage)の送電シナリオを制約条件で実行すると、PHSは効果的に抑制を回復し、
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Circulation economy is the inevitable choice of industrialization because of improving 
the economic efficiency and reducing resource consumption, can fundamentally solve 
the contradiction between economic growth and environmental protection in the 
industrial development. The general evaluation of circular economy can be conducted 
from three levels: city level, industrial park level and enterprise level.  However, the 
researches on the assessment of enterprise level and industrial park level are relatively 
few, and a unified standard system framework is not yet to be formed.  
In this study, the circular economy was evaluated for enterprises and eco-industrial 
parks. According to the different characteristics of industrial parks and enterprises, the 
AHP method and the expert consultation questionnaire method are used to establish their 
respective evaluation index systems and the weights of each index: i） The eco-industrial 
park evaluation system includes six levels of economic development, resource utilization, 
environmental protection, and eco-friendly, park administration, and social progress, a 
total of 50 indices; ii） Enterprise evaluation system include six levels of economic 
benefits, resource & energy consumption, waste discharge, recycle & reuse, 
environmental protection construction & technological innovation capabilities，and 
enterprise management & social benefits, a total of 34 indices. Also, due to the 
characteristics of different industries, the electric power, steel, coal, and papermaking 
industries have been analyzed respectively, and established the circular economy 
evaluation index systems for these four special industries.  
An eco-industrial park (TEDA) and an enterprise (Tianjin SDIC power plant) as the 
example, their circular economy levels were conducted respectively the comprehensive 
evaluation according to established evaluation index systems. The results show that the 
















源利用、環境保護、環境配慮、園区管理、社会発展度の 6 つの階層があり、計 50
の指標を設定している。企業に対する評価システムには、経済的利益、資源・エ
ネルギー消費、廃棄物の排出、リサイクル・再利用、環境保護の構築と技術革新
能力、企業経営と社会的利益の 6 階層と計 34 の指標を設定している。後者の評
価システムでは、一対比較値をファジィ数で表現した、いわゆるファジィ AHP
を採用している。第 4 章では、構築した EIP に対する評価手法を天津経済開発園
区(TEDA)に適用し、評価結果を分析することで改善策や対策を提案している。
第 5 章では、企業に対する評価システムを、天津 SDIC(State Development and 
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